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● Synthetic data generation: past vs. present

● Data created for LLMs vs data created by LLMs

● What is generated data be used for?

● How should you evaluate a LLM application system with 
generated data?

● Final thoughts

Overview
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Before we go further question for the audience…

Is an LLM generated response synthetic data?
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What is Synthetic Data Generation?

Synthetic data is information that's artificially generated rather than 
produced by real-world events. 

Is data generated by LLMs synthetic?

- Yes, but not in the traditional sense
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● We don’t have enough data

○ Not enough data to train our models

○ Not enough data to validate our models

Why do we need to generate data?
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● We can use LLMs to generate synthetic language data for 
training, relevance and responses

● We can use LLMs to evaluate models that use synthetic 
language data for validation and performance 

The Roles of LLMs in Data Generation

LLMs can generate model inputs and outputs
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LLM Application System

User query LLM Response User
feedback

Query 
embedding

Vector store
Prompt

With Context and 
User Query

Search & Retrieval

LLM OptionsVector DB AgentAgent

LLM Observability

LLM Infra Stack:

PaLM 2 (bison)
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Document
Chunk 

Embedding

Document
Chunk

ID
Document Chunk

<1, 1, 2, 4> 1

<100, 309, 4, 
7> 2

<59, 71, 73, 
95> 3

Knowledge base 
of articles

Do you 
support 

international 
calling?

User query

Query embedding

<1, 2, 3, 4>

0.8

Cosine Similarity
From Lookup

0.4

0.1

How does 
Search and 
Retrieval work?

Prompt

User is asking “Do you 
support international 

calling?” 

Here’s relevant 
content.  Can you 

answer? 

1

2 3
4
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● RAG is an architecture that augments the capabilities of a Large 
Language Model (LLM) like GPT-4 by adding an information retrieval 
system that provides grounding data.

Retrieval Augmented Generation
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● You can use LLMs to generate user queries, as well as outputs to 
test LLM applications.

● Technically you can even generate reference docs…

Systems using RAG
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How can we validate the data being generated from 
LLMs is reliable and useful to customers?
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Types of Evaluations
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Observability with Evals
LLM for Evals
Collect retrieval relevance and response relevance using evaluation LLM

Prompt 
TemplateVector DB or 

Internal Semantic 
Search Context 

Results

Chatbot LLM Final Response

Context
Results

Is Context Relevant 
(relevant/irrelevant)? LLM

(used for Evaluation)
Possibly Fine Tuned for Use Case

LLM Observability

Is Question Correct? 
(hallucinated vs factual)
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Query Context Returned Doc1 Context Returned Doc2 LLM #1 
Relevance 

LLM #2 
Relevance

Chatbot LLM 
Response

LLM 
Hallucinated 
Feedback 

Do you need a 
prediction ID for the 
training set?

A `prediction ID` is an ID that indicates a 
unique prediction event. A prediction ID 
is **required** to connect predictions 
with delayed actuals (ground truth). 
Learn how to send delayed (latent) 
actuals here.

Ensure Training and Validation records 
must include **both** prediction and 
actual columns

       Relevant        
Relevant

Yes, a prediction ID is 
required for the training 
set.

Factual

How do I configure 
permissions for 
GBQ?

There are two ways to setup access 
permissions with Arize
Configure An Indiviaual Bucket 
PolicyGive Arize permission to access 
individual 
buckets#configure-an-individual-bucket-
policyConfigure Multiple Buckets Via 
Role Based PermissionsAssign Arize a 
role to access multiple buckets using 
external 
IDs#configure-multiple-buckets-via-role-
based-permissions

1. **In Google Cloud console**: Navigate 
to the BigQuery SQL Workspace
2.  Select the desired table or view, 
navigate to the **Details** tab and click 
"Edit Details". Under the **Labels** 
section, click "Add Labels". Add the 
following label:
    * Key as "**arize-ingestion-key**_**"**_
…

       
Irrelevant

       
Relevant

To configure permissions 
for Google BigQuery 
(GBQ), you can either 
configure an individual 
bucket policy or assign 
Arize a role to access 
multiple buckets using 
external IDs.

Factual

Can I copy a 
dashboard?

Templates are designed as starting 
points for dashboard and model 
analysis. Once a dashboard is created 
from a template, it can be edited and 
customized as desired.

To add a widget, simply:
* Click the Edit Dashboard icon in the top 
right corner.
* Select or drag and drop the widget onto 
an area of the dashboard.

       
Irrelevant

       
Irrelevant

Yes, you can copy a 
dashboard. To do so, click 
the Edit Dashboard icon 
in the top right corner and 
select the Copy 
Dashboard option.

Hallucinated

LLMs Responses with Relevance Labels
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Query Document Ground 
Truth Label

LLM #1 
Predicted 
Label

LLM #2 
Predicted 
Label

LLM #2 Explanation

What political 
conflicts 
marked the 
presidency of 
William 
Howard Taft?

William Howard Taft (September 15, 1857 – March 8, 
1930) was the 27th President of the United States 
(1909–1913) and later the tenth Chief Justice of the 
United States (1921–1930). He is the only person to have 
served in both of these offices. Before becoming 
President, Taft, a Republican, was selected to serve on 
the Superior Court of Cincinnati in 1887. In 1890, Taft 
was appointed Solicitor General of the United States and 
in 1891 a judge on the United States Court of Appeals for 
the Sixth Circuit . In 1900, President William McKinley 
appointed Taft Governor-General of the Philippines . In 
1904, President Theodore Roosevelt appointed Taft 
Secretary of War in an effort to groom Taft, then his close 
political ally, into his handpicked presidential successor. 
Taft assumed a prominent role in problem solving, 
assuming on some occasions the role of acting Secretary 
of State, while declining repeated offers from Roosevelt 
to serve on the Supreme Court. Riding a wave of popular 
support for fellow Republican Roosevelt, Taft won an 
easy victory in his 1908 bid for the presidency . 

Relevant  Relevant Irrelevant The reference text 
provides a detailed 
biography of William 
Howard Taft, including his 
roles before and after his 
presidency, his domestic 
and foreign policies, and 
his personality traits. 
However, it does not 
specifically mention any 
political conflicts that 
marked his presidency, 
which is the information 
asked for in the question.

LLMs Responses with Explanations
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● LLMs can be used to generated data for inputs (prompts, questions, queries) 
and outputs (responses, answers, recommendations)

● LLMs can be used to generate evaluations for LLM application systems:

○ Categorical (binary) evaluations: Relevant/ Irrelevant, hallucinated / factual 

○ Numeric (number): Score 1-5

○ Categorical (Multi-class): correct/incorrect and concise/verbose

○ Multi-output: 1 star – 3 star 

● LLMs can generate explanations for responses, in addition to scores and labels 

● LLM data generation combined with evaluations will continue furthering 
language model use case capabilities.

○ Summarization, chatbots, and assistants for internal and external NLP services

Final Thoughts



https://bit.ly/3t8ZgjK https://bit.ly/3t8ZgjK



Arize Phoenix 
Evals workshop 
this Friday (12/15)

https://bit.ly/3t8ZgjK
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Order of 
retrieved 
chunks

Retrieved Context
Ask GPT-4 if 

Context Answers 
Query 

Response

ID #1 
Configuring 

outbound call 
prefix... 

Irrelevant
To configure your 

outbound call prefix 
follow these steps…

ID #2
The International 
Calling feature is 

available…
Relevant

Yes, international 
calling is available in 
all countries when 

enabled…

Table example
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Retrieve additional 
context for each query

Change chunking 
strategy

Add documentation to 
knowledge base

Rank context retrieved 
prior to responding

Three-four section dividers


